Thermal dependence of thermally induced protein spherulite formation and growth: kinetics of beta-lactoglobulin and insulin.
Amyloid fibril forming proteins have been related to some neurodegenerative diseases and are not fully understood. In some such systems, these amyloid fibrils have been found to form radially oriented spherulite structures. The thermal dependence of formation and growth of these spherulite structures in two model protein systems, beta-lactoglobulin and insulin at low pH aqueous and high temperature conditions, have been monitored with time-lapse optical microscopy and quantified. A population-based polymerization reaction model was developed and applied to the experimental data with excellent agreement. While spherulites in the insulin solutions formed and grew at approximately 25x the rate of spherulites in the beta-lactoglobulin solutions, the temperature dependence and activation energies of both systems were found to be very similar to one another, suggesting that the underlying rate-limiting mechanisms for both formation and growth are consistent across the two systems. The similarity of both of these amyloid fibril forming protein systems provides confidence in their use as model systems for extrapolating understanding to similar systems involved in neurodegenerative diseases.